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.TASl: VB 

FINAL REPORT 

PREPAR:ED FOR 

NEW YORi{ STATE DEPARTMENT OF 

E • C • · .JORDAf.f COMPANY 

A PUBLIC' Pf,"ESENTATION ·. 

NIAGARA . FALLS • N ~- Y • . 

.AUGUST £ .. , :t965 

rt 

'· 

: 252775 

. -I lllllllllllllilllllllllllllllllllllllll 
\---~-

---.-' 

I 
I 
I 
I 

.... _, 

,···. 

.... ~ ..... 

i 



:·,!. 

·' 

" ~·· 
.~ r , . . ·. 

·' 

,: :: •. : .. l ~·-

:,,~,;:N - .-
~-~;Nl -

1 .. 

.. ~ . 

·2o-

EST~ XSH lmM:rTD.RING !STAT:D:lHS WHl:CH WOULD 
fP"RRVD)E EARLY WARNri.c or FUT~..~R£ sn:;~ 
KXCRATJ:ON FROM THE CANAL • 

PRO"Vl:DE ~Tl:ON ON THE EFFECTS AND. 
IEFFECT:l:V£HESS OF REMEDXAL. ACTIONS ALREADY 
DiF't...Ei'ENTE AT THE CAHM... 

PROVD>E DATA WHIOi !oti:LL. · !FOR:K PART OF "tHE 
BASIS FOR HABITABn.rTY OE:CrSIONS ~OR HiCH1£S 
w::x:n-aN THE DE.CLARATl:ON ~ AND REASSESSHENTS 
OF THAT oa::xsmN. 
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PHASE 1'1: 

DATA ASSESSamn' 

, . 

PROJE~T TASK ElEMEWT8 

TASK VB 

PHASE II: 
GROIJtiiDWATER 

MODEL 

PHASE ID: 

DES!R!ll 

~HALLOW 

GIIOUMDYIATER 

FRACTURED CUV 

[ FINAL AEP04t----511-~ TASK \'C 
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GEOLOGY 
THE SITE OVERBURDEN D:!HSISTS GENERAL.L Y OF 
StJO['JESSIVE LAYERS OF IFJtLL AND SANDY SD..TS. 
CLAY .. ANI) .. A GLACIAL TD..L MATERIAL. THESE 
~ATED MATERIALS OVERLIE A THICK 
ZONE OF DOLOMITE <~TONE>. THE UPPER ZONES 
OF . THE. CLAY AND DOLOCfi:TE EXHIBIT FRACTURXNG. 
SAND LENSES ARE PRESEJIT. WITHIN THE LESS . 
P'Ef'.':KE-AE:LE · MATERIALS !BUT ARE PROBABLY 
DISOI:i\NlTINUOUS ~ "Y:HE SETi"ING IS TYPICIL. OF 
~CUSTRINE ~ENTS. 

HYDROCEOL.IJIGY 
~TER MOVES HOST FREELY THROUGH THE 
I'10RE IPERHEAE:LE ZONES OF THE SANDS AND Fn..LS 
lAlNO THE FRACTURED DOLOMITE. THE UPPER Aau:t:FER 
Dl TiHlE FD-LS AND SANDY SILTS IS A WATER TABLE 
AnU:I:FER SUBJECT TO Q-~lGES IN . LEVEL DUE TO 
PRE:C:IPITATION PERCCLA-n:NG INTO TI-tE. GROUND. 
THE LOWER DOLOMITE· AIG!La:FER IS CONF'INED . ABOVE 
AND- E'£'LOW BY LESS PERli"lEAE':LE MATERIALS. 
THE ~OMETRIC LEVELS <F~ESSURES> 
IN T&-E DOLOMITE AG'iflJFEF~ APPEAR TO BE STROHGL Y 
D~JUENCED BY THE ~T <STAGE> . 
OF THE NIAGARA RIVER. SHALLOW FLOWS IN THE 
vn::D'a:TY OF THC CANAL ARE STRONGLY INFLUENCED 
BY THE ACTIONS OF TH:S CAP AND THE IE'-ARRJ:ER 
ORAD~. THE FLO~ IN THE DOLOMITE . . . 
AGUJl'FER IS GENERALLY. SOt.fri..IWEST TOwARD THE 
~.:ARA RIVER.. VERT.l!:CAL .SEEPAGE FLOWS . 
.HAY ~ IMPORTANT REJL'.AT::lVE TO LATERAL FLOWS· 
:rM lrHE SHALLOW. AGUJDFER.- BUT VERTICAL FLOWS· 
.w:n....L ALsO ~BE INFt.JUE1M:C:ED .. BY THE · ACTION OF THE 

. ORAD~ • THE CAP AI"~lO THE HEIGHT. OF THE NIAGARA 
P.IVIER. THE SWALES t:li!!!D SAND LENSES. HAY 
~-~ F£EN ACTIVE PATHwAYS FOR CONT~ 
MIGRATION .'J:N THE ~u ... 
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CONTAHJ:NANT D::I:ST~:r:BtiTION 

. ·t 

CONTINUXNG A~.L Yst:S OF THE LEACHATE COLLECTED 
xN THE BARRXB~ OC-<A.Da SHOW THE 'PRESENCE OF ... 
VOLATD..E AND S£tcrvm..ATJ:LE GRGAND: c::oKP'CUNDS· 
ANALYSES OF~ OF GROUNDWATER· FROH 
KONl:TORJLNG WELLS SHOW ONLY L.D1JctED 
tt:r:GRATJ:ON OF .CONT~d'D:NANTS TO Tl£ EAST Nm 
WEST o Di\lEST.J:GATJ:ONS ::J:N son..s AROUND THE 
PERDiETER OF THE «:"ANAL· <TASK VA> J:NDXCATED 
SOME NEARBY AREAS ·TO THE. ~TH AfooiO · st.i11ni · 
WHERE CONTAI'U:NATION HAS HOVED SEYDiMi:> COLv:J:N 
eot.JLEVARD AND FRONTXlER AVENUE. BACKFD..L 
HATER::tAL IN SEWER L:ZNE TRE.k"CHES A'L.OHG 
~TIF.IELD AtiD FRnNTJ:ER f'fAY .r.~ PR0\13DED 
PREFERENTJ:AL PATHMAVS FOR CONT~ 
M:J:GRATJ:ON. . 
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HIGHLIGHTS· 

~TER MODEL 
A GROUNDWATER FLOW tmDEL WAS USED TO GAIN 
A SEllER UNDERSTANDING OF SITE HYDROGEOLOGY 
NoiD TO USE AS A TOOL IN MONITORING . 
~"'GRAH DESIGN. THE MODEL Wli.L eE REFINED IN 
THE FUTURE WITH ADDITIONAL OATA TO 
D..CI':EASE THE CONF:XDENCE IN ITS PREDICTIVE 
CAPABli.XTIES. . -· . 

HODEL CAl....IBRATXON 
THE MODEL WAS CALIBRATED <INPUT FACTORS 
ADJUSTED> SO THAT THE HODEL COMPUTATIONS 
A:GF.:EED WJ:TH:J:N ACCEPTABLE. LJ:HrTS .·.TO-
I<HOWN COND:rT:l:ONS ·OF . GROUNDWATER 
_P.OTENT:tALS AND FLOW • ,, 

DNESTXGATION 
UARJ:OUS FACTORS,. SUCH AS HYDRAULIC· . 
CONOUCT:I:VITIES AND. RECHARGE RATES P WERE 
-~ TO EXPLORE. Tt-1E SENSITIVITY. 
OF THE G~JNDWATER FLOWS TO CHANGES. IN 
THESE FACTORS-AND TO INDICATE THEIR PROBABLE 
LXHITS · OF INFLUENCE.; 

EVAL~TION 
THE EFFECTS OF THE CAP,. · THE EXTENDED. 
CAP AND TI-E BARR~ DRAIN SYSTEM WERE 
~TEO.. THE HAXIHUH DISTANCE AT ... 
WHICH THE DRAJ:N WOULD STILL HAVE INFLUENCE, 
WAS ESTIKATED AS I-IELL AS LEVELS TO , 
WHICH GROtJNl>WATER WOULD FALL AS TIME PASSES. 
THESE OBSERVATIONS WERE UTILIZED IN 
THE PROGRAH_DESIGN• 

~'G XNoiCATEi:>· A NEED FOR ~MORE. HYDROGEOLOG:t'C ' .. , 
OATH AtiD · HONIToRING IN THE . VICINTIY OF THEe-CANAL. 
:rr ~ALSO sucGE:si"ED -THAT ·ATYPICAL -HIGRAT:It:JN .i.loULo- · ·· · 
NOT El£ ANTICIPATED AND . THAT .. THE .. BEST ASSURANCE F"OR 
NO FURTHER.S:XGHIF:XCANT"LATERAL MIGRATION OF.WASTES 
:rN CF.'OUNDI-IA1-ER D>l SHALLOW SOILS. WOULD LIE IN n~ 

~~~~~~H~~~!.~~~c~o~~~y~~~tJ~!~RIER 
DRAJ!N SYSTEM.... ' .· :>. 
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SHALLOW GROUNDWATER . 
'GROUNDWATER HOVEtiEHT- THROUGH THE SANDY 
SYL TS A,.,!O· MORE F"ERt"..EAE:LE FILLS HAY_ HAVE SEEN 
~ ROUTES OF GROUNDWATER COHTA.tiiNANT
:tiGRATION. IT WILL E:£ Ii'\F"ORTANT TO 
EST~SH MIGRAT:i:aN EXTENTS .. Al'c'D DEi"'DNSTRATE
INWAF.."O GRADIENTS WHICH MINIMIZE THE 
.E'OTEt-ITIAL FOR HIGRA TION. 

LOO{PORT _ DOLOKI:TE 
XF CONTAMINATION SEEPS THROUGH THE C'LAYS 
AND Tn..LS UNDERLYING THE WASTES., . 
IT WILL PASS INTO THE AQUIFER IN THE 
HORE PERMEABLE <FRACTURED> ZONE- OF-
THE LOCKPORT oa._OH:ITE. WELLS DOWHIGRAD:tENT 
OF THE FLOW IN THIS ~GUIFER AND 
P.IEZOHETEf'.."S IN THE CANAL WASTES · 
~~ SE.USED TO ASSESS POTENTIALS 
FOR OR ACTUAL IK•ICATIONS OF Esr.APZNG 
WASTES. 

FRACTIJRED CLAY 
FRAC'l."URES . IN THE DESICCATED CLAY Of='FER 
A POTENTIAL FOR CC'f..ffAMINANT t1IGRATION. 
SPECIAL WELL INSTALLATIONS.· HAVE ·13:EEH 
DESIGNED TO. ~CREAS:£. -O.ETECTION. CM'"AB:n...rn:ES 
~ FURTHER FIELD INVESTIGATION 
YIELD DATA INDICATIN~ FAVORABLE . 
OF-c::RhTION OF Tt:IESE INSTALLATIONS. 

suRFAcE wATER/SEDDiENTs 
STUDIES HAVE SHOWN THE PRESENCE 
OF LovE CANAL RELATED CONTAMiNAKTs -
IN SEDIMENTS OF THE BLAC~{ * · .. EURGHntTZ 
'AND CAYUGA Cf'.."EEKS.- AREAS OF THE CREEf{S 
·HAVE BEEN · INDICA TEO. FOR ·FURTHER . 
STUoY AND CLEAH-lJF' •• -PT THIS ~ · "'iHE 

. t1()i'I.ITTORING F"ROGRA>r-• FOR · SURF AcE W.:. TER ~AND 
SEDIHENTS. SEEt~S ot"L. y TO ESTABLISH· A 
DATlRi IN A FEW: LOCATioNs AT 'nn:s · T:D1E 
PENDING THE AC~~SHMENT OF THESE OTHER 
ACT:I:VmES •. ·- . . . 
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CANAL 

·: .. 

THE CANAL ·wAS REPORTEDLY SE!PARATED 
INTO CELLS BEFORE ~ASTES WERE PLACED. 
EACH CELL HAY BEHAVE DD'FER'ENTLY 
CEPEND:I:NG ON THE WASTE TYPES AND CONO:tT:tON 
OF THE UNDERLYING SOILS. WHILE TYPICAL 
GROUNDWATEr'< CONTAMINATION WITHIN THE 
CANAL CAN BE ASSESSED WITH ANALYSES OF 
S~PUES FROM THE BARRIER DRAIN SYSTEM. 
THE HYDRAULIC RESPONSE OF E.ACH CELL CAN !BE 
DETEIRKl:NEO BEST BY THE Pl....ACEMENT OF 
PIEZOMETERS XN EACH CELL • 

THE MONITORING PROGRAM HAS BEEN DESIGNED BASED ON 
THE BEST AVAD..ABLE DATA AND SPECIAL ·coNSD>ERATXONS 
GIVEN TO F"RRECABLE PATHWAYS OF HIGRATION .. THE 
PROGRAM SPEC:u=:t:ES FREQUENCIES OF ANAL YSXS BASED ON 
PoTENTIAL RATES OF MIGRATION OR to::NDtUH REASONABLE 
INTERVALS. WHICHEVER IS ·LESS. THE PROGRAM XS 
D\."TENOEO TO BE FLEXIBLE WITH FREQUENT ASSESSMENTS 
OF DATA 11-JHICH HAY CALL FOR ALTERNATE HON:I:TORINC 
STATIONS. AND/OR SCHEDULES •. PARAMETERS ·SELECTED FOR 
ANALYSIS ::DlCLUDE PRIORITY P'OLLUTANTS . OR KEY 
INDICATORS WHICH HAVE TYPIFIED THE CONTAMINANTS 
FOUND IN SOILS AND GROUNDWATER AT THE CANAL. 
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DATA GAPS 

THE PROJECT DIDl:CATED THE FOLLOWDIG AREAS WHERE 
ADOmDNAL ZNF'D!RttAT:I:oM XS NEEDED OR WOl fi...D. BE 
taCHL "'t' tJSEFl.A.. 

zt HYDROt;EOi OG"'I: DATA SUCH AS ~ 
CONDUCT'XVDES AT ttORE LOCAT.lDNS 

:s: MORE ~ YSES ZH THE St-WJ...OW FD..1LS AND 
SAHDY SD..TS 

• HORE XM'VES'TXGATlDN OF FRACTURED ZOMES . . 

at A BROADER .BASE o.F- WATER LE'VEL. DATA 
. -

a ~ g:- THE L.XtaTS OF COHTAKDIANT 
Ml:GRATDlN 

• PEIU:OO:U: REI:ORDl:NG .;QF THE WATER SURFACE 
ELEVAT:tDH :DI THE N:rAGARA RXVER 

• FURTHER ::DNEST:I:GAT:t:ON OF THE HYDRMJL:J:C 
CONNE:CTl:DH E!ETWEEN ~THE ~ 
D,PLOKrTE AND THE N:tAGARA RD.iER. 
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THE I10NXTilRZNG" PROGRAM ti~ BEEN DESIGNED BASED" ON 
AVAXLABLE DIFOKHAT.I:ON TO SAii::sj::-y ti~E Goid._s OF THE 
PROJECT AS STATED EARLXER. WHILE THE ~ATA 
GENERATED BY THE MONITORING PROGRAM XS AN 
D1PORTANT FACTOR IN ADDRESSING CONTINUED 
ENVXROHiiENTAL SAFETY" . rT :X:S ONLY ONE FACTOR XN THE. 
OVERALL ASSESSMENT • THE t'JONITORING PROGRAH XS 
SCHEDULED FOR IMPLEMENTATION . TO BEGXN THIS KONTH 
WXTH F:I.EL.D WORt{ '-IKEL Y TO BEGIN XN. SEPTEMJ3:ER:. 

THE HONJ:'TDRl:Nli PROGRAM. :D.! CONNECTION WXTti THE 
CO~. OF A PERXtti::.IER .suRVEY • HAS BEEN -
DESIGNED NOT ONLY TO PROVIDE DATA ON CCNTAMXNAN"T 
D:I:S'TRIBUT:ZDHSr BUT ALSO TO SUPF'LY DATA TO A{)1>RESS 
EACH cF THE DATA GAPS REFERRED TO PREV:UlUSI Y. 
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